Transcription factors for predictive plant metabolic engineering: are we there yet?
Transcription factors (TFs) are considered viable alternatives to 'single enzyme' approaches for the manipulation of plant metabolic pathways. Because of the ability to control multiple, if not all steps in a particular metabolic pathway, TFs provide attractive tools for overcoming flux bottlenecks involving multiple enzymatic steps, or for deploying pathway genes in specific organs, cell types or even plants where they normally do not express. The potential of a TF for the predictive manipulation of plant metabolism is intimately linked to understanding how it fits in the gene regulatory organization. The knowledge gained over the past decade on how plant pathways are controlled together with increasing efforts aimed at deciphering the overall architecture of plant gene regulatory networks are starting to realize the potential of TFs for predictive plant metabolic engineering.